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GXHWRFKDQJHVLQODQGXVH
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1. Introdução
$VDOWHUDo}HVQRDUPD]HQDPHQWRGHFDUERQRQRVRORVmRLQÀXHQFLDGDVSHODVIRUPDVGHXVRGRVROR&$5-
9$/+2HWDOHSRUWDQWRGLIHUHQWHVWLSRVGHPDQHMRGRVRORSRGHPOHYDUDXPDXPHQWRRXGHFDLPHQWRGRV
QRVWHRUHVGHFDUERQRQRVROR/$/
3HVTXLVDVD¿UPDPTXHRVLQDOGHÀXRUHVFrQFLDHPLWLGRDSDUWLUGHXPDDPRVWUDGHVRORH[FLWDGRSUy[LPR
jUDGLDomRD]XOGRXOWUDYLROHWDpGHYLGRjPDWpULDRUJkQLFDPDLVKXPL¿FDGD6(*1,1,HWDO(VWHPpWRGR
HVSHFWURVFySLFRVHGHVWDFDHQWUHRXWURVPpWRGRVGHYLGRjSRVVLELOLGDGHGHVHWUDEDOKDUFRPDDPRVWUDin natura e 
VHPDLQWHUIHUrQFLDGHPHWDLVSDUDPDJQpWLFRVPRVWUDQGRVHUHPDGHTXDGRVSDUDDQiOLVHVPDQHMRDJUtFRODVHVWXGRV
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DPELHQWDLVGHVHTXHVWURGHFDUERQRSHORVRORTXHYLVDDGLPLQXLomRGRHIHLWRHVWXIDHFRQWUROHGHSDUkPHWURVTXH
DIHWHPDVPXGDQoDVFOLPiWLFDVJOREDLV
2PpWRGRSRUFRPEXVWmRYLDVHFDDQDOLVDGRUHOHPHQWDU±&+16pFRQVLGHUDGRXPDUHIHUrQFLDPXQGLDO
HpH¿FLHQWHQDGHWHUPLQDomRGHFDUERQRSRLVFRQYHUWHWRGRRFDUERQRHPSUHVHQoDGRR[LJrQLRSDUD&2durante RSURFHVVRGHDTXHFLPHQWR6.-(067$'7$</25
6HJXQGR6HJQLQLHFRODERUDGRUHVHPSDVWRVPHOKRUDGRVRXVRGHJUDPtQHDVLQWURGX]LGDVFRP
PDQXWHQomRGDIHUWLOLGDGHGRVRORHPDQHMRDGHTXDGRRFDUERQRGRVRORSRGHVHUPDQWLGRHPQtYHLVVHPHOKDQWHV
RXPDLRUHVGRTXHHPÀRUHVWDV(QWUHWDQWRHPSDVWRVGHJUDGDGRVHiUHDVDJUtFRODVIUHTXHQWHPHQWHPDQHMDGDV
FRPXVRGRIRJRFRPSHTXHQDTXDQWLGDGHGHDSRUWHPDWHULDORUJkQLFRELRPDVVDRXPDQHMRLQFRUUHWRSRGHPRV
WHUXPDUHGXomRGRVHVWRTXHVGHFDUERQRQRVROR
2REMHWLYRGRWUDEDOKRIRLGHWHUPLQDURVHVWRTXHVGHFDUERQRGHXPDiUHDGHPDWDQDWLYDFRPRUHIHUrQFLD
XPDiUHDFRPDFXOWXUDGHFDIpHRXWUDiUHDGHFDIpFRQYHUWLGDSDUDFDQDGHDo~FDUGRLVDQRVDQWHVHHVWLPDUR
JUDXGHKXPL¿FDomRGDPDWpULDRUJkQLFDGRVROR026HFRUUHODFLRQiORFRPRHVWRTXHGHFDUERQRGDViUHDVHP
HVWXGR
2. Materiais e Métodos 
2.1. Área de Estudo
$ViUHDVGRH[SHULPHQWRHPHVWXGRHVWmRORFDOL]DGDVQDUHJLmRGH0RFRFDLQWHULRUGH6mR3DXORHVmR
GHFRUUHQWHVGHYDULDGRVVLVWHPDVGHFXOWLYRGHPDQHMRGRVROR0DWDQDWLYDFRPRUHIHUrQFLDFDIpLPSOHPHQWDGR
DPDLVGHDQRVHXPDiUHDGHFDIpFRQYHUWLGDHPFDQDGHDo~FDUVREUHJLPHGHFROKHLWDFUXDGRLVDQRVDQWHVGD
UHDOL]DomRGRH[SHULPHQWR
2.1.1. Amostragem e preparação das amostras de solos
$V DPRVWUDV IRUDP FROHWDGDV HP  SURIXQGLGDGHV     FP HP  UHSOLFDWDV
WRWDOL]DQGRDPRVWUDV2VSURFHGLPHQWRVGHDPRVWUDJHPSUHVHUYDomRHSUHSDUDomRGDVDPRVWUDVVHJXLUDPPp-
WRGRVR¿FLDLV (0%5$3$$VDPRVWUDVGHVROR IRUDPVHFDV UHWLUDUDPVHFDVFDOKRVH UHVWRVYHJHWDLVH
SRVWHULRUPHQWHRVVRORVIRUDPSDVVDGRVHPSHQHLUDGHPP(PVHJXLGDSDUWHGDDPRVWUDGHVRORIRLPRtGD
KRPRJHQHL]DGDHSDVVDGDHPSHQHLUDGHPPPHVKSDUDDVDQiOLVHVLQVWUXPHQWDLV3DUDDVDQiOLVHVGH
/,)6GDVDPRVWUDVIRUDPSUHSDUDGDVSDVWLOKDVGHFPGHGLkPHWURHPPGHHVSHVVXUDHDSUR[LPDGDPHQWH
JGHDPRVWUDGHVROR3DUDGHWHUPLQDomRGHFDUERQRXWLOL]RXVHPJGHDPRVWUDVGHVRORSHVDGDVGLUHWDPHQWHHP
FiSVXODVGHHVWDQKRFRQVXPtYHLV(PVHJXLGDDVFiSVXODVGHHVWDQKRIRUDPIHFKDGDVPDQXDOPHQWHHLQWURGX]LGDV
QRIRUQRGRDQDOLVDGRUHOHPHQWDU&+16$VPHGLGDVIRUDPIHLWDVHPGXSOLFDWD2FiOFXORGDGHQVLGDGHIRLUHD-
OL]DGRDSyVVHFDJHPGHDSUR[LPDGDPHQWHKHPHVWXIDD&DWpPDVVDFRQVWDQWH$SDUWLUGDPDVVDVHFDHR
YROXPHFRQKHFLGRGRDQHOFDOFXORXVHDGHQVLGDGHGRVROR
$OpPGDGHWHUPLQDomRGRVWHRUHVGHFDUERQRQRVRORIRUDPUHDOL]DGRVRVFDOFXORVSDUDDVHVWLPDWLYDVGRV
HVWRTXHVGHFDUERQRQRVROR(&VHPPHJDJUDPDV0JGH&KDFRUULJLQGRVHRVYDORUHVFRPDVUHVSHFWLYDV
GHQVLGDGHVGRVRORFROHWDGDVSDUDFDGDSURIXQGLGDGHGDVDPRVWUDVGHVRORFROHWDGDV$HTXDomRXWLOL]DGDSDUDD
HVWLPDWLYDGRV(&VIRL(&0JKD &'VORQGH³&´pDTXDQWLGDGHGHFDUERQRHPJNJ³'V´D
densidade do solo em mg mH³O´DHVSHVVXUDGDFDPDGDHPPHWURV
2.2. Metodologias utilizadas 
2.2.1. Análise elementar
2$QDOLVDGRU(OHPHQWDU&+1XWLOL]DGRQDGHWHUPLQDomRGRFDUERQRGRVRORpEDVHDGRQRSURFHVVRGH
FRPEXVWmRDVHFRTXHSHUPLWHDGHWHUPLQDomRSRUFHQWXDOGHHOHPHQWRVTXtPLFRVFDUERQRKLGURJrQLRQLWURJrQLR
HHQ[RIUHGHXPDDPRVWUD2PDWHULDODQDOLVDGRIRLHQYROYLGRHPXPDFiSVXODGHHVWDQKRSDUDDFHOHUDURSURFHVVR
GHFRPEXVWmR&RPLVVRDDPRVWUDpWRWDOPHQWHTXHLPDGDHHPVHJXLGDRVJDVHVGDVXDFRPEXVWmRVmRDQDOLVDGRV
HRVSURGXWRVVmR&2SDUDDQiOLVHGH&+2SDUDDQiOLVHGH+H12SDUDDQiOLVHGH1RVTXDLVVmRVHSDUDGRVSRUXPDFROXQDFURPDWRJUi¿FD7RGRVRVUHVXOWDGRVGDDQiOLVHHOHPHQWDUVmREDVHDGRVHPXPYDORUGHSDGUmR
FRQKHFLGRDDFHWDQLOLGDXPSDGUmRRUJkQLFRGHFRPSRVLomRHOHPHQWDUFRQKHFLGD2HTXLSDPHQWRHPSUHJDGRIRL
XPDQDOLVDGRUHOHPHQWDUGDPDUFD3HUNLQ(OPHUPRGHORSHUWHQFHQWHj(PEUDSD,QVWUXPHQWDomR
2.2.2. Espectroscopia de Fluorescência Induzida por Laser
$FDUDFWHUL]DomRSRU)OXRUHVFrQFLDLQGX]LGDSRU/DVHUWHPRREMHWLYRGHGHWHUPLQDURtQGLFHGHKXPL¿FD-
omRGD026HIRLUHDOL]DGDHPSUHJDQGRVHXPVLVWHPDGHVHQYROYLGRSHOD(0%5$3$,QVWUXPHQWDomR2VLVWHPD
pFRPSRVWRGHXPODVHUGHGLRGRHPLWLQGRHPQPFRPP:SRWrQFLDRHVSHFWURpDGTXLULGRSRUXPHVSHF-
WU{PHWURFRPUHVROXomRGHQPHFRPIDL[DGHDTXLVLomRGHDQP
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3. Resultados e Discussão
3.1. Estudos da Análise elementar (CHN)
1D)LJXUDHQFRQWUDPVHRVUHVXOWDGRVSDUDRVYDORUHVGHHVWRTXHVGHFDUERQR0J&KDSDUDFDGD
iUHDGHHVWXGRPDWDQDWLYDFDIpHXPDiUHDGHFDIpTXHIRLFRQYHUWLGDSDUDDFXOWXUDGDFDQDGHDo~FDUDQRV
DQWHVGDVFROHWDVUHIHUHQWHVDHVWHHVWXGRFRQVLGHUDQGRVHDSURIXQGLGDGHWRWDOGRVRORGHFPHDPRVWUDV
HUHVXOWDGRVHVWUDWL¿FDGRVHPHFPGHWHUPLQDGRVDWUDYpVGDWpFQLFDGHHVSHFWURVFRSLD
GH/,)6H&+1V
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YDHDiUHDGHFDQDGHDo~FDU0J&KD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$PDLRUUHGXomR
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3.2. Estudos da Fluorescência Induzida a Laser (LIFS)
$WpFQLFD/,)6IRLDSOLFDGDDVDPRVWUDVGHVRORVSDUDDYDOLDURtQGLFHGHKXPL¿FDomRGD026$GHWHUPL-
QDomRGRtQGLFHGHKXPL¿FDomR+/,)6pUHDOL]DGDDWUDYpVGRFiOFXORGDUD]mRHQWUHRYDORUGDiUHDVRERHVSHFWURGHHPLVVmRGHÀXRUHVFrQFLDHDSRUFHQWDJHPGHFDUERQRSUHVHQWHQDDPRVWUD0,/25,HWDO
$WUDYpVGRVJUi¿FRVPRVWUDGRVQD¿JXUDSRGHVHLQIHULUTXHDSHVDUGDiUHDGHPDWDWHUPDLRUHVWRTXH
GH&DUERQRFRPRYLVWRQRWySLFRDQWHULRUHVWDiUHDQmRDSUHVHQWDJUDQGHTXDQWLGDGHGH&DUERQRHVWiYHORXVHMD
DPDLRUSDUWHGR&DUERQRGDPDWDQDWLYDp&DUERQROiELO2FRPSRUWDPHQWRFRQWUiULRpQRWDGRQDViUHDVDJUtFRODV
RQGHRFDUERQRHVWiYHOHVWiPDLVSURQXQFLDGRGRTXHQDPDWDQDWLYD
4. Conclusões
1RSUHVHQWHHVWXGRS{GHVHFRQFOXLUTXHHQWUHDViUHDVDJUtFRODVHVWXGDGDVDTXHPDLVVHDSUR[LPDGD
PDWDQDWLYDHPWHUPRVGHHVWRTXHGHFDUERQRpDGH&DIp$KLSyWHVHPDLVSODXVtYHOSDUDH[SOLFDUHVWHUHVXOWDGRp
TXHQRFDVRGDiUHDGH&DIpFDQDFUXDRVRORIRLVXEPHWLGRDXPSUHSDURPDLVLQWHQVLYRSDUDDLQVWDODomRGDQRYD
FXOWXUDRTXHSRGHWHUUHGX]LGRRHVWRTXHGHFDUERQRQRVROR$OpPGLVVRD026GDiUHDGH&DIpFDQDFUXDWDP-
EpPDSUHVHQWRXXPDKXPL¿FDomRPDLRUTXHSRGHVHUUHVXOWDGRGDGHJUDGDomRVRIULGDQRSUHSDURRQGHDVIUDo}HV
PDLVOiEHLVIRUDPFRQVXPLGDV3RUWDQWRDLPSODQWDomRGHQRYDVFXOWXUDVDJUtFRODVSRGHIDYRUHFHUDSHUGDGH&
GRVROR$VVLPHVWHVUHVXOWDGRVHQIDWL]DPDLPSRUWkQFLDGDDYDOLDomRGRLPSDFWRGHVWDVPXGDQoDVGHXVRGRVROR
EHPFRPRRSURFHVVRGHUHFXSHUDomRGHVWDViUHDV
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